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Attempt all questions in section A and any six questions from section B.

All questions are (0 be answered in the spaces provided.

A Periodic Table with relevant atomic masses is supplied at the end of the paper.
Mathematical tables (3 figures) and non-programmable silent scientific calculators may
be used.

Jllustrate your answers with equations where applicable,

Molar gas volume at s.L.p = 22.1 dm’
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SECTION A ( n 1)
- s seetio .
Attempt all questions 1t s == _ ﬁ)l/lc}n (ssion of
X S,
‘ ' 1o (racer 0¢S " g W g '
(a)  Sodium -24 which is used as an cleC'lmly“c: :,‘ﬁ, of 15 [rours: (01 mak)
beta particle and two gamma, rays wuh. hﬂ”.odium 2 \*
Write the nuclear reaction for the decay of s ; e (UL Il =
- apet? gttt Q\ .o -’-‘.
Q‘r“ L Y AR R L) ..M y '“““”.’ g : WQ,.,, vO‘.-,-nal-l-- (A LA
}‘-[ﬂ-(--\-nuuonuu ...... ...,lmg.....\u" "."&""'
' . 2 hours.
(b)  2.4g of sodium -24 were allowed to disintegrate {(:lcmnycd- (04 msz)‘
Calculate the mass of the radioactive isolop‘f‘-}ji’g)3 lo\') y - \{t V(
Y:r“f’\ ‘l:- L; 0'6(\3 I\/‘:mm Q’ ............ N ) ,,,.....:uu-o':;

(¢)  State any two other uses ofrndioaclivt: isotopes. . ’ x
~PedjoackVe oxgyend i veed i, dekermineldony” o
e hon(Sm o e%\;r&«"w»« pLAUA ¢ = O

---------------
-------------------------------------------------------------------

The atomic number of chromium is 24,

(@)  Write the;

T(i) electror{c con{:gun tion o{ chromium | (01 muk)
LAshastophastaptad s al._.
(ii)  formulae of three common oxi\d}?l’clu'omium. (1% maks)

G0 S0 OV v

---------------------
. M ey

-----------------
------------------------------------
R L R

(b)  The oxide(s) in aii) are either basic, amphoteric o
(he reaction between the;

(i)  basic oxide of chromium and dilute mj

r acidic. Write an equatioa for

- neral acids )

Cr 0 M g sy ot i
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reaction, _

VINE cquations and in cach case outline a suitable mechanism for the

(a) CHyCH,Br  CH3CH, ONa* /alcohol
Heat

s CH3CHAO HaSH3 (03 marks)

Mechanism:

.......

-------------------------------

St fev o ¢
S A

(L)

) 4

---------------

............................................... 120 ' |
Cs '\\w\nlg &, OMmoon ion,gko e fons. ja the, 2 v llortvm
sreprrafianannnn .----.n...‘-. had .S.\.. . u-n&‘u\‘--’- --------

(b) Tﬁgsomly oﬁm(m‘nlo 0

ride in 0.02 M caleium ch}oridc at 23°Cis
2.951625 pdm™.

(i)  Calculate the solubility of lead (I1) chloride in gdm™ in pure water at 25°C.

S W s R viress [LCAS ."_Q...f;)\.(.o..o.l)...%(...

...... np—
......... TG o Moo . 02106 X(0 0 VT v
o PO i S0 = B X0 Bl
From Pollag tep = Vg 4 A Lo SO in vt

i 269, 1 tlee)., 0N Y S s e N,
Ksp = [e.b?ﬂ.iﬁta.w ................ L3 £% .ﬁ%.}(/gfﬁ:bﬂué\s?i F’;/
| = ; =

(ii) ’ Comment on yuu(r ﬂ:l;\\'cr in b(i) above. (14 mark)

Lead Q'()"‘tx'\\'é'r!'ck"k?s---o\- 7 T OC = 3-487 X\W
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’l‘ \ ' \ " > W. -]
he enthalples of some chemical reactions are Biven belo pH? (KJmol )

( )- Renction 46.2
s - 140.
) ST
‘ MSO(;MZHCI(,‘D —— MgClig + 11200 _478.4
(“) oo Mg+ 2Ly — MgClyp * H2@ 572
() - - ~2Hyq +02  ——5 2,0, (03mark
(a) Calculate the cnlhalPY of formation of magnesium e ;
I
My gs;....?r.....{f?.gy ........ S MO | LT (.5 il
B I O e W g
st MOyt D --”"F’Lf” ke
.9 M%g)'-'*”--)’:@lﬁ-,)...m-}- ‘M (G) e l%‘y
........................................ o cerr 6\% Por T
(b)  State whether Magnesium cmde is shbl«. or not. GIve a ook for'y er,
(1%marks)
.......... M»S’V"‘WO\Q‘S@VN (SIS N V'

3\&’\\!2 ca¥noh ey e gnum’nm\

6. The physical properties of the hydrides of [luorine and Todine are shown below.

Hydride HF HI
Boiling point +19.9°C -35.1°C
Physical state Liquid Gas

- a

; @L: M o_(k \ vee P Ty 1 rc‘;y
'(b) Describe lﬁtrcachonsnthc h%iltaes \\11\1‘13521d ‘L’Lﬁ“\g °\30\(" ot

(i) = sodium carbonate solution.

.(\-C;H’AI\I.SSIM Voint Mock F.mmugu Q\M’J KA( (Nq“ Fq_)
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i g

() coneentr
ated sulphuric acid (1%2 marks) \/
] g ¢ L
MQ N9, fals )D'\\D‘ZJ\’WQEJ\\UA”QMHJWQ(Q \N\o( 5
bl AR A Conermfeld S 7
oxx = \\d&.f‘o A A ,\% fd(_ru{nq‘ ) Ju‘f\,ﬂ{clﬂ"
HaSO,m """ -ON A eg) o 2 O SOty Toiitg)
Mcihvlbggk&'q)k | r{c\dmm | -)\.'."‘ “a’g/ S/ T‘" <R 1“0) il
yYiocnzoate w 1" ,0 —_— S iGe ale H
which were Wl;\:\'\‘l\:d“l;‘\":;i(\‘l l\l\ '\‘::L ﬁ\u ess acidified water to form two organic products

a 'rite - : 3 )
(@) Write an equation for the reaction that took place. 01 mark)

00CH 2
............................................. OO rerneiizienes O
£ @’ {7 6W \

--------

............................................................................

(b) Name a reagent that can be used to distinguish the products in (a) above. State
what would be observed if each of the products is separately treated with the
reagent you have named.

Reagent. \/ (03 marks)

Sedlum, Coflonsd

llllll I I R R L

Observation. \
..... ; M\
o e S AN ]

------------------------------------------

---------------------------------

()  State one other physical method by which e produets of the reaction can be

separated. )/ (/2 mark)
........... &39\1«»%% A - Sa—
Compound E expand normally and has a critical temperature of 31°C at
73.9 atm pressure. The triple point of E s —~57°C at 5.2 atm pressure.
(03 marks)

(a)  Sketch awell-labelled phase diagram of L.
AN

BN

il
:.‘?\/(5.'1 R

| |
,‘.
| |
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at constant presuee,
(00 mark)

(b)  State what would happen when [ aty

' as hcﬂted
(1) 180 K temperature and 50 atm pressu

re w

e Warded el OCSETRTLC
A T| PV S Y \;,‘M.AQ\A&J

0
-----------------

(i) =57°C nnd 5.2 atm pressure was com

.,N:M(,\,go, - .nﬁﬂw’..mk..m(.\(f}l. AR o\
..,,,,f;,_,,,wg\\,._,s,é,\.\'cl.cgﬁ.., ............... s ol

ed hydrochloric acid to foma
dition of a saturated solutien of
ted sulphuric acid form

Lead (1V) oxide reacts with excess ice cold concentrat
complex liquid which forms a yellow precipitate on a¢
ammonium chloride, The dry precipitate reacts with concentra
a pale yellow liquid,

(a)  Name the;

(i) complex liquid.

(ii)  yellow precipitate, (Emark)
mm.ﬂi\.{m}:\m&%\yﬂ.galymb.fx*....(..‘.‘.’). ..............
(iii)  pale yellow liquid. | (FEmark)

Lo d (W) arfdels /e, L

----------------

(b)  Write an equation for the reaction between water and the pale yellow liqud

...S’..\.;.Q..(.m...%:%t\.%%..:?...S’..\o.(.?m).....i:.teﬂQLg?';?ff.'

--------------- R R L L LR

(Emark!

()
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SECTION 13 (54 MARKS)

Alte - .
Cipt any six questions from this seetion,

10: - Write caunt:
Quatione
" ““; to show how the following conversions can be effected,
©/ O0H o @:coou (3V2 marks)
Cl
“‘:@;-Cbo L S S N ¥ I S T I R L LA R R
............ Gy.ce.cs.sa.{dm......
....... A ST 7 fi
............ ./\}‘/\ /\/,’pLgyL
. "CK}L,ALC(S OPPP o T P TR TPP C,“ C CH}
................................... el AL 37 ST e
...................................................................... Mn0g A1 &
_____ e
............................................. @ e R R
(b) CH3Br 1o (CH;),N—N=0 &L (3% marks)

.......................................................... Y SRR

CHale ¥ CHaNNo —=2 C*\VN/HCHS .

| b 3h

C“gN“CH3N‘~NQ$I ALy (CHlz) N Nz
X

.
---------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------

.................. v 4 T

11. (a) 0.05M copper (II) sulphate was titrated with aqueous ammonia.
- The conductivity of the mixture varies as shown by the graph below.

Aﬂ\

conductivily

B

O - 5
- . T
N volume of ammonfa (cm’)

~Turn Over

” .,
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(b)

(c)

State the reason(s) why,

(i)  conductivity is initially highat point A.
Co 2sf. ). S phehs.. is

........
------------------------------------------

(ii)  conductivity almost remains constant along CD.

I lonlssRon sk vt amnonendyc
S Swppesiad. cefeatl.. oRn.. o famnnen, font
or) iy (i Tn\mNﬂst\— NHL 4 Ot
hk\'\\‘-{\: ..........
Write an equation fo

the reaction that takes place along;

(i)  AB P \‘ﬁ mark) ol
I Q\&’“t.q)*'lo\'\tﬂ) 2. @)z O

----------------------------

(i) BC. | \/ Olmag) O _

-------------------------

-------------------------------------------------------------------------------------
.

The electrolytic conductivity of water at 25°C is 5.484 X 10 8 Q~tem ™!

and its concentration is 18 g per 18 cm’. Given that the molar conductivity

at infinite dilution of H* and OH are 349.8 and 198.6 Q™ cm?mol ™!
respectively. Calculate the;

(i) degree of ionization of water at 25°C,

(3% marks)'

X |{ ............. ‘3 IWL .................... ’-‘lég X! Sé
(u)- ionic product of waler, Kw 1t25“C

(12 marks)
\4w =

.......... c oc:,)(m 0& 8. me&nﬁ

--------------------

----------------------------

L A R S N R R R AR T N T

ool ==, |o¢<m Mo"ckm”'*’

IIIIIIIIIIIIIIIIIIIIIIIIIIII §or V» . ;
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+ - Dilute nitrie aejq

- ) X

l VLS With pheno dccording to the equation;
Ol OH

1
dilute iNg @N(h 4 é

NO,

The products were
- P CIs Were separated by stean distillution.
(@) State the reason(s) why the;
(1) reacti
" “\On occurs with dilute nitric acid in the absence of a catalyst
uhike with benzene, (02 marks)

\e. M(:\w\(\m}u»uﬂe ?rt,s enie...of..C qun’"’yl
NG kvt Tra hmzina.fj’ e b mcMRJ
NY“W Q&\ A&\Oﬁ“‘ﬁu{/éhckn»@ Ooalang. 1t Mok

------------------------------

(il)  two products can be separated by steam distillation. (02 marks)(

(b) When the mixture was sicam dlStlllLd at 1.0 atm at 96°C, the mass of water
in the steam distillate was 0.90 u. Calculate the mass of the second
component of the distillate.

(Saturated vapour pressure of water at 96°C = 0.825 atm). (03 marks)
Seiond Compors¥ 15 Anthoghdl o A
it s, BRUE WAL ERETE e
O Y
N\,\@ e £ D100, K- 10 %5, 099X LTS XA WA
N o R AV L e 0825 X | Ko 0%
B R s R .
O'ﬂo ....... .0 @'2§>_< \£. \)( MXQ{H-?@X'
[} A PP ‘}57(.\30\ .......................................................
(¢) Statetwo advantages of steam distillation. (02 m’arks)
- . isM‘Mgvrﬁy'}q : m&.&..@.emf.?y....fvl.{..sc‘.\*“\ bend b
A.%semas.a..%sc..m%.c.bnm ..q.em ...................... o M
-~k gmvmks...e\’?éw‘&cm..skm 2SR am. o sampasts
W

ocrury ok \-QJ"\VMJ\\J ) Turn Over
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: followng
it . 5 ‘lecn Il“ﬂ
13 () Name one reagent that can be used to distinguish bets

1 member of
[ . Ty \,vhen CﬂCl
Pairs of compounds, State what would be obsery cdc i
. . ™ ¢l ra .
the pair is separately treated with the reagent you hav

‘ (02marks)
(l) KISO“N) and K)PO.“_“)

Reagent /
Yeead ). vnts Selon, and AR ‘\M-‘-’m'

edan
................
........

oL
Ka§Ous.: bk geeelglimie nelle w\;‘r
KafQu..: vl gt pfeie 210 (g o)

(ii) NﬂC]mq) and NﬂzCzO_“._uU (02Inaxks)
Reagent
Solotn, MedegaNonv”
Observation pL
Nall » No obsenyale the ‘/(

(b)  Explain each of the following observations.
() Wheh sodium h

ydroxide solution is added to neutral potassium
dichromate sol

ution, the orange solution tums yellow and pale gllow
precipitate is formed on addition of lead (II) nitrate solution.

..............................

.55 onvetd |50
Hum C"\QN{KQ/\)SG\J’{? NS N UQ“ow
G(\ ”.{-&"h’,\é"g.].!Q.\)"‘a iS‘o\JHor\',pi' y

i
Lead amﬁ.&%&wmfa etfowfr

9
(‘__’1\ ,\vvw--c-*r@l‘;%-d—-—-——-)u.?.b. .(-o%‘)&(
(i)  Manganese (II) sulphate solution in the presence of concentrated

nitric acid forms a purple solution o

n addition of sodium bisnuthate.
- (2Vamarks)

................

g‘sm hr\ """ ke @ )Bwbr\gok‘\c\ﬂ{")}:\‘( ..................... Pumsosse QL

ONOER Q\J ' "-“’\“\/\/
TR G SRR i sk G
fonsg ‘“’”‘Q‘}"\Mquré\em@mr“ ..... :

e 0ll".fKIS.‘SlMJc\huMorkﬂ\'amlnaﬂ'ﬁru 02 9 y 32 @



14 An on:,:mix‘ compuuml(”ms A nmlwulCormckJ (:'Dr'\ C+\'\€O "'b CwHeo,‘_

ar formulug €411,0
‘ ¥ K] e »
Q ha's the followiny chemical propertios:
o lormsayellow prec I

3 ipitate wi o) s ;
Todine n the prese PIROLS Wil l’“”‘~.'l-dm|lrnplwnyl hydrazine and aqueous

: nee of sodium hydroxide,
e forms a cloudy solutjoy ale

ST Stuch r 8 minutes on additi soluti
zine chlorde fn coneos n addition of a solution of anaydrous

ated hydrochloric acld,

ﬂi\L‘S S‘ or e ' [ " " T
L a silver mirror on addition of ammoniacal silver nitrate solution.
“(d)  Write the;

(i) structural formula of Q, H \/ (01 mark) o
...... BRI ol P o L s PY <1 L=
(ii) TUPAC name of Q.

(01 mark)
e Doy el - v ol

-------------------------------------------------------------

(b)  Write an equation for the reaction between Q and;

(i)  anhydrous zinc chloride in the presence of concentrated hydrochloric

. 1 Ol
_acid.  OM US/Conc: (l:L (01 mark) ", 0
; ...Cﬂ:gé.\'\.C!.\aC,HQ.._.Zu.m——) MC\'\3CHC*\1CHO 4 R

-------------------------------------------------------------------------------------

gl\)\ ammoniacal silvernitmtcso_l‘_ution. & (01 mark) OIH
C“3éﬂc\\1c—'\‘\°---f\':zAj(N“’&)gm) ¥ 20“9%&).7:?..9.“3¢L1QH1C-00N o

.................................................................

............................... . Ceessisnna C,\'\' ﬂcﬂ
i NawgUy T ey +
(c) Suggest a suitable mechunism for the reaction between Q and acidified
2,4-dinitrophenyl hydrazine. (04 marks) ?H
R RN = CCHCH N,
CWzH S CRO ¥ L
' ! ARG RS o
YA LT NV'..V/.(. .................. ;-\ .......................... “ H
_ , - .
: weeaviagessosOWHITe .‘qr\)‘ .................. ) \ V/‘\/ R b
P N AN A N e i
...................................................... PIRN)CTN]: PR o NH R

R s i \)K{r ul?o\:\cr /H{‘V\/
y ; o NLLKISSHA Joint Mock Examinaions 2023 0\_\ 2 S\'\‘ rﬁ;
B ‘((r\)( |O“ ‘ Y @-&_QJ&CH&}\G\%&W ey
N\ CYCH u\,_c=e" _ X N\@ A
CH tH CH 2:.—-_ N-N— - —C.CM2CWCW 3 ' —'T\IJH‘
eSS e ) - 7
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110 the
13, {a) £

. N & v : i » i S ” Ccordin
Ammonia is oblained o large scale in the [aber process d
equation,

Nag * 3l &= gNppy,, AH==92KJ

Mot s . ia. Give a reason for
State the efTeet of the [ollowing on the yield of ammonia. Give ¢
your answer,

» . [}
() high pressure of 150 - 200 atm. (1% marks)\/\/

----------------------------

A .rg[)f.\’.‘.’“‘l . ....... r&euhio ...K,&rzﬁgk".wa.\{s..w L“‘A—LQ
gl \:’J Lo ok y "QN:fef"-”Wﬁ
N\’O\)Q_ ..... .‘.Ol‘t .. F .... .ou‘} ..... haeeces L.;g., .......... - Wq MQ\ A

Ao Cpangs ’QN"O(@LJ'“S"M"\DWHQ/"

3.0 moles of nitrogen gas were mixed

3 2 - g - - y
500 em® bulb. The mixture was allowed to attain equilibrium at 450°C and )
the mass of ammonia jn the equilibrium mixture was found to be 0.34 g.

Calculate the concentratjon equilibrium constant, Kc at 450°C. (03 marks)
MBs o NHy= 031 Giog e

(b)

with 1.0 moles of hydrogen gas in a

= Ny = 3-300)) = 2Tt
'q._ .................................... Mx}l‘gf‘j.“‘f:;""sho,.o-i;" O.o\‘q/v 2
\ J\ N‘l(zp "_..3“%)?3;&‘.1‘\‘\'\3%) .................... N.“s...g..c},.o.qa.'... o'l O
'\/t\(? . JE PR T — Qi Nb\ m._-—,...ﬁn.o.c...f‘..:—ﬁ...g.’.§dm [ 7@\/\/
\&'1""‘\"-‘3 B s Qi AL E_.NIJ?Z‘% :S‘Ilf_"‘f’uis kc;ﬁ%%%aﬁ
R Py kor_?ﬁ-[ﬂa;l:OjOj\g: N oo TN Yo o A
e&A\M"‘ 2 1;-9.-;..;_ O/‘E_}Tll.:...o.:o[\)(..[hk\ﬂ:%: ................... S'ﬂﬁi-x"qu
q,(c) Write equations to show how the

—S
: : — R 0
ammonia obtained from the aber procegft - 3—‘{})&%
can be converted to nitri¢ acid, \/J (03 marks) . _fasLam

e, X500 ——saNGg) + 3,0, |

Q.ND(‘)) " 07-(3) :zN OL(S) V ......................... 0 } ':

. 4”07-:(3--)-“*--O-ilg)--r-x;z¥‘;g(.l-).nu.--..,:b..#H-NO\T LT L I I T T i
16.  (a) Lithium belongs to group [ of the Periodic Table but jts propertics :

resemble Magnesium of group 11, State three:

(i) reasons why the chemistry of I,
elements,

ithium differs from other group I




(ii) hropeni
Cliey o[ H

Ao (lithivm 1o show how its cliemistry resembles that of
Bnesiu, ! yrg.sc.m ¢sthat o

- QARF\:Q e\ N{\){v «k{ (03 marks)

(b)

() Magresium nitride and water.

(1% marks) [A/ \/L
N\S’ g.N.’L.(SJ- +6H10(b)_$3 Mj ,(Q)‘,O,ms)..f‘i.?—.NH:i(jJ \

----------
vese
.......................................................................

(ii) Béryllium chloride and sodium hydroxide solution. (1% marks)l\%(\h_
....‘.t...C.lw.L)..kzNes.QH,cﬂ)...:ﬁ....@.%@H)a.m..i... aClese)

(iii) Barium peroxide and dilute hydrochloric acid. (1%2 marks) \//\’ \J'L
SN TESTIN vl s (L R =3 SIN ..C.ﬁ?r.ta-s)....\f.ﬂzrov_ (1)

.......... LTI W, e AR L))

17. () Ethanol and hexane form an azeotropic mixture of composition 38.42%
ethanol and 61.58% hexane. The density of the azcotrope is 0.687 gcm".

Substance Ethanol | Hexane Azeotrope

Boiling point (°C) 784 68.9 59.15

(i)  State the type of deviation from Raoult’s law. (01 mark)

.................................... o\

i 02 marks)

(i) (
------ / X
'/Su\,vm‘(%n '

Nrrrealt e siananes
wrisesnesravesive aodaes e iy J senwe
: eavasre” ‘ vesessvarastsds s shsasabiittRerRatR Y
. . o
saeese

© VARSI Joint Mock Examinations 2023 \ 137
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¢ the ¢thanok
(02 marks)

' . biorie t
() i\'wu-h A well-abelled builing pojn composition diagram |
|

\'\dl)t‘ Mystem, !
1Y Po) 1
N PR 3
Feuy LU
i
Eitt
ni
i
Yo |
3 qa
<
‘§§X

=
Q
Ny

- - tesfooy e L4
& S s e

s

“~dyada
134 44 e 1= +

R R i

§ . Lonr\fzu\non
(i) A mixtre containing 25% liquid cmmsfﬁ as fractionally distilled. [dendfy

the substance obtained as: L
. disli”::lc..A?.\."’th fe‘/( .............. G P i Kl (+2 mark)

, ; : ‘ ;
(¢) 30zm’ of the azeotrope was shaken with 100 em

(solvent) at 25°C. Calculate the mass of cthanol extracted by choline
and

ol choline chloride

solvent. (Partition coeflicient of ethanol betyw cen choline chloride
(03 marks) .

hexane at 25°C is 15.80);
x

.........

.................. y e ene e eded TR
B T
1 N =S,

...............

& 5 e

---------------------------------

---------------

e R e e e T
Y i—, -3 ¢ m—— : Q
L = ot -

m'm— ..... 32“

| E&MB MM 'i‘fl',lk \_.s'll.‘l./om./ Mack Exeniinations 2012) \X |-|
Lok B mas k] e 107 R st
A e |

— u-.—J.d‘.-.-'- L

il

V589 ehmanf exrethed |
; LQOC . : ; ,
. ‘ s @CamScanncr,
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s —
———
u .
1.0 '8
I | e
il ¢ 10 [ 4.0
| Be
&9 .0 5 6 7 . 9 10
D C N (o} ¥ Ny
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